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101 General - The MAC Model 75 is  provided with  -..wo gas  turbine enrmes 

which dri'."« either cor.pressors lor j'umishir.g  air to the   pressure   jet  driven 

rotor or trajtor propellers for  nigh  speed forward  flight.      A power unit 

nacelle   is mounted on either slae  of t-hs  iXiselai-e. 

102 Engine  - An Alliscn Model oOl gas turbine power section  is mounted 

In each nacelle  suppl; ing-  shal't power to the propeller and compressoro    A 

ooolin,-: air ejector  is fitted to the enrine exhaust pipe, drawing  cooling 

air over the engine  compressor sectio:.,   combustion  section,   anc   oil radiator. 

1.3 fressure  Jet Compressor - A »»eätinEhtmse   19XB axial   flow compressor 

i;-  employed  tc  supply   ■orvressed air through a duct system to the  rotor tij 

bumerso    This   cor.pressor   i^ mounted directly above  the engine wit:-; the 

oonpreBScr operated at engine  speed by means of a drive  shaft connected to 

the turbine  shaft flange  at the  final discharge  sta.-s  of the compressor. 

1.4 Propeller - Ar. Aeroproduots Model A632F propeller  is mounted in 

the  nose  of each nacelle.    During normal propeller  operation,  the propeller 

pitch is  controlled  0;   the engine   control  system.    When the   compressor  is 

engaged to the engine,  the  propeller  is held at  the  pitch resultinr  in 

minimuni power absorption. 

loo    Oear Box - The engine  drives the  propeller and axial flo»  «ornn^o» 

b\  wans of a modifiec Allison XT-38 gear box.    The  canpressor shaft 

rotates  in the  opposite  direction from the  engine  drive  shaft at the  same 

speed as  the engine.    Also  included  in the  gear box section  is   one clutc}- 

permitting  the engine  t'   be  disengaged fror'  the  gear  :iox, and  a second 
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olutoh which dlMzigae«E tta* camprwssor.    Ih»  i»mr fas«  of the gMT box pro- 

vides tbm nmomKBury »oosseory mountine pads and gaar dri-vaa for "Uv «agia* 

«tartar, gaoarator, hydraulic punp, taohoBatar, and the cannactloBa for 

tha gaar box oil eyetam and the   propallar brak» anö govamor oontrola«    S* 

starter paar train  is  connacted to the engine  drive  ehaft on tha angii» mU0 

of the clutch permitting tim engine to be started while  diaangagad froa ■the 

gear box. 

1«€   gaglaa  Starter - k single Airasearch air bleed gaa turbine oen- 

piassor is emploj-ad to  drive a pneuKatio starter sotmted on each of tie two 

engine   gear boxes. 

1.7    Rotor Tip Fraaaaiw  jajg <• two burners ata aountad at tke tip of 

aaoh cf tfas three rctor blades,    ^oopraaaad air supplied froa the  ooa^reaaar 

is delivered to the  tip buraara throagh a duet systesw    Va»l Is Injected 

into tha tip burners where coatbustlan oeours,, initiated by sparte ignitica. 

l.B    Fuel Systea - The Modal 78 fuel cyetem is abown aabaaatioally In 

figure 1.    This system was designad in aoeordanoa with speoifloation SB-TSD, 

Fuel cells totallinf 627 gallons nay be filled in a oonvantional «athod 

through the  filler nooks provided in each wing or by a single point prassure 

fueling fitting located on the  left side of the  fuselage.    Safualiag Is aads 

possible through the pressure  fueling systain by opening a thut-off valve 

looatad  in the  fuselage.    This valve  la normally oloaad to prevent inter- 

oell fu«l  flcsr through the pressure fueling system, while cheek valves pre. 

vent outboard fuel  flosr from the  fuselage  tank. 
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Fuel  is delivered to the engine  fuel control by two submerged boost 

pumps   located   in  the   sump of the fuselage  fuel   cell.    The   fuel to each 

power  section enters through a cannon selector valve.    Tip i-umer  fuel flow 

is controlled by a rotor driven i-overnor-punp unit.    Fuel   inlet pressure   for 

this  unit  is  provided by the  engine boost pump.    When the  tip tumsrs  are 

inoperative, fuel  to  the  rotor  system  is   shut  off  by a valve   interral tc  the 

rotor governor.    For  single engine  oporat i^y. #  a solenoid  valve,  located  in 

the  rotor hub shuts  off the  fuel  to half of the  tip burners. 
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op«rating at tha  l«r«r  8pe«d. 

In ordvr to  obtain optimum praamr«  j«t parfonaano« during alagla 

angina operation whan tha air flow is only on« half of tha nomad flow. It 1« 

naoasaary to raduoa tha tip burner total axhaust nozsla araa by 60 par oant« 

This  is acoomplishad by olosing tha buttarfXy valvas looatad  in tha aft duet 

in tha root of aaoh rotor bladn, thue ramoving tha thraa   innor tip bumara 

from the   system.    Actuation of this butterfly ^mlre  la autoaatleally eon- 

trolled as explained  in section 2.3. 

2o2    Praeaure Jet Fuel Control - Fuel flow to tha rotor tip burnars 

is  controlled by a rotor speed governor which ■otors fuel as naoa»a*ry to 

maintain a constent selected rotor speed during all Jet powered rotor opera« 

tion.    Thus as the rotor load  changes, tha pressure  jet fuel flow ia auto« 

raatioally adjusted to hold rotor «peed, oonpletely reliering tha pilot of 

this  duty»    This type  of rotor speed and tip jat fuel ocntrcl has bean par» 

forming satisfactorily in flight for a period of three years on tha MoDonnall 

XH-20 ram jet powered  helicopter. 

During periods of single engine  operation,  the flapper door of tha 

air control valve   (see  section 2.2) actuates awitchos whioh closes a fual 

shut-off solenoid valve  located in the  rotor hub.    This solenoid valve 

shuts off the  fuel flow to the three   inner tip burntrs.    Alao  connected 

to the manifold supplying fuel to the   inner sat of tip burners are actuating 

cylinders  controlling the butterfly valves  loceted in each rotor blada 

in the ducts  supplying oorr.prossed air to the  inner set of tip burners 

(i>ee  sect-on   2.2;.    Ines*  c  linders are arranged so ae  tc hold  tha butter- 

fly valves open wrier  :\e:   pressur» exists  in tha manifold supj lying fuel 
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to the  inner  set of tip burners, and allotrs the butterfly valves   to close 

whin the  solenoid "alve  shuts  off the fuel  in this r.ianifold» 
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SYMBOLS 

A area ft^ unless  cthsrwise .^oted 

a spead  of   sound ft/sao 

Cp Bf-eolfic  heat  Rt oonsl.ar;t 
pros sura 

BTu/^'TR 

D hyd rau 1 i o  d iaae to r ft 

F thrust # 

Fo ocrajressibilit^'  factor       1 -   M    +. 
4          C 

f vrall friction factor 

f/a fuel-n.ir   ratio 

f a;;cel ire4 if.^:  of   -rarit;;   Zl.Z ft/scc 

H total head #/ft2 

EP horse poweir 

it^/i^ total pressure  reoovery 

hy lowrer heating  value   18,000 BTU/i   for  rasoline 

J neohar.ical equivalent  of   heat   ln% fti'/BTD 

1 length ft 

M Maoh liumber 

m mats  rate of flow slugs/see 

? absolute   s-*tie  pretsur© #/rt' unless  otherwisa noted 

Fm absolute  total rr^ssuro f/ft2 imless  othenrise  r;oted 

I* volrnne   rate   ol   f](jw t-Zl't" unless   otherwise  noted 

dynamic   ; msEure I'/ft2 unless  otherwisa   noted 

inject ^rer.s'-'.re  HFQ ii/ft2 unless   otherwise  noted 

raR  constant ftl/^^t 
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RH 

S  rZ' 

T 

TT 

V 

vT 

v 

V» 

oC 

\ 

A 

Re;-nclds number 

shaft  horsepower 

s-iAtio tenperaturo 

total  xaTT-.perature 

velocity 

tangential  velocity 

spe  ifio vclume 

weight rate   of flow 

angle  of attaok 

ratio  of speciMc  heats 

used to  represent  a  chanf.e   in another quantitj' 

Pj?/l407 when  Py„   is expressed  in  i'SIA 

OR 

"R 

ft/sec 

x%/3eo 

A 
J-Zseo 

degrees 

^k 

9 TT2Aie,4 

n efficiency 

p mass  density 

CJ rotational   -'elcvjiti 

Su\ scripts 

0 free  strean. i 

1,  2. etc o         station nunbers w 

a air ot 

V burning F 

0 canpressor s 

f fuel 

E pas   - products  of 
oocibustion 

Elurs/lts 

radians/sec 

inlet 

Jet 

total loss 

primary 

secondary 

temperature   rise 
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So    AMALYSIS OF POTBR PUT PDCTS 

3.1    OBnaral - The  anajysie of the Modal 78 duot BysiWB is prvanttod 

in aooordano« with the U. S. Bavy Aeronautloal Spaoif ioation UTiBE flMSO, 

"Speoifioation for the  Caloulatior. of Duot 1O«B«8, Turbo-Jat and Oaa Turbim 

Saglase*. 

This Motion  includes the analysis of the  inlet ducts supplying air 

to the two Allison Model 501 power sections, the  inlet duct« supplying 

sir to the two «sstlnghouse  19XB ooapressors, and the engine exhaust system 

including the oocling ejeotor» 

3»2    Desaription of Duots - The engine  inlet duot is approximately 

five  feet long with a «re 11-rounded  lip.    The duet inereaaas  In orosa« 

sectional area from 160 square  inches at the   inlet to 186 square  inetea 

at the engine faoeo    The annular flow area at the engine eoapresser faae 

is  160 square  inches„ 

The  19XB eompresscr  inlet duct  is about three feat long and has a 

well-rounded lip.    The duct  inoreases  in cross-eectional area from 140 square 

Inches to 160 square  inches at a etatioc near the compressor faoe»    The 

annular area at the coapreseor faoe   is  188 square  inches. 

The engine exhaust tailpipe  is shrouded with an ejector which is split 

by radial dividers  into three parts drawing cooling air through the forward 

engine compressor ocnpartment, the engine  ccobustion chamber compartasirt, 

and the oil cooler o 

i'lgure 3 presents a schamatio of the ducting arrangeaent and cross- 

sect ional areasc 
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.SON MCDEL 501 iOrt-P.  SECTION FSRFOKiäANCB 

4,1    En,-ine Ibrfcrnanc« .f  .--llisor; Model     -1 ,-a..   turbi;ie er.-ir,s 

perf or-.a^se was evaluated U;   the jaethod presented  ir. the enul;;e   r.neci: ication 

(reference   .-'.    Reference  C   represents  the cost recent Navy ap; roved  cpeoi- 

fioation for  ^he  r.ovver  sectio--  perforrianoe0     Inlet due'1,  total pressure   re- 

covery was     a-.-sd ■    .>-   '.he  d'.ct anelyüii:   t reverted  ir.  section 5.    Values   of 

Sg^i,, fro.-. I'i^ure   4 were    ;sed :''  r  the engine  p«rf orriance   oaioulatiors. 

During po\ver«d-r "•..or  flight wit'    oiie  Lropeller ir  the  pi'.-;, resulting 

in miniffluin power absor].tion  it  is aaeuned that  the  propeller absorbs  •}% of 

the  RV-ilatle ermine  shaft horsepower«    Accordingly the  power available   to 

drive the  OOLIJ ressor,  as  prese; '.ec;   is. figure  15  has  besi,  reduood b;   £/6o 

As noted  in section  2ol  t;« e.-^rine will  :.« ojjerated  at ooi steu-1 r.ornal 

speed   (14,000 rpri) durirtt_;  all periods  that i-  is engaged  to  tlie   oonpressor« 

This necessitates, under  certain  ou.iditions,  that  the  turbine   inlet teci- 

perature »xo*ed  the  normal rated tenperatur«,  but under ro  Oür.ditions will 

It exceed the allowable r.ilitary teisperature«    i.  view of tne  allowable 

oj-eratin- tt::*  of 3C minutes  at military power  this  ty]je  of operation  is  oon- 

ciderec  satisfactory espeojally as   it  it. acooirplished at a reduced er..-ine 

üieed.     Fi "••re   IS preyerts  a ^ lot of horsepower  available  a.,   ; < rsejower 

required  Tersus  altitude  for the ncrn   critical oo.-.diti ,r.s  at  i'1,000 rp:   end 

B, turbine»!:,  ter.perature   -f  ig.a^Eo 

Figures   1-t  through  22 present  uhaft horsepower, net jet  t.'xust, and fuel 

flow for pr-peller op«ratior  of each engine  ir. the a;.ticipated operatinc 

ranges of flight velocity  a;.'J  altituceo    r»r:
icr;.iar:o» was deternined in 

aciordanoe witi, the ei.gine  spe-Di  ioa^:.     (reference  ■' }  ..sing tne e.stinated 

i..let total  pressure   recovery presented  ir.  fi-vre 4. 
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Consider in-; a rotor   bl&de  B.S  ti.ami below with air  flowing through th» 

blade  passage   and  üein^ 1>urne 

X 

d ir:   ohe  tip bume.'t the  ^ow«r  required to 

Y 

accelerate  the  air  I'rcrr 

rertial velocity  at  stat 

POWfR   - 

Y 

tanr.er.tial Telocity at station X to the tan- 

al:;i.,  '-lie  rower r«qiiired for   iser;tropic  conpress 

X to  staiioi. Y is s     (i---f renoe   7)» 

jr. of  tne air from station 

POWER = JcpTTx(^r)   -i|W* 

iquatin,; equate.:   2 ai;c: equatir-i   5 

W. 
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oince  JC     5    ^OS/V*!) +-*ie  "I-18--- ^   ^'nr   ■•',-e   ia-ussarc   rai 

frojr,  station 7.  to   ota-.^ou  1 ma     r;  w  ^<;  wr'tte!.: 

::e ':v - o" )-«d 

5* = 1* -VT^/ 
^^(yk-s) 

^ar-i 

.o',2    Pressure  Lncji,-.    - T     d'.jtcxr.ii.-.    t!if   pr-jr.  uru   losses   ir.   ;.!io 

systen cat:  tc  thr   i'lrvr ol   air    ,..r   0  r.  \.'.iu   &•.'.-A.'.':. -'r.v.   •■A-     --r-v. r, a  ;-.c   — 

b;--tte_   anal.'^is wa.   rr.af   f  r  eaur.  calculate.     ' i;    ;■,;-..!•   ;. r.   .r^ re,:; • _.. 

-;ie n.et jod ar.d  „i-'.a  -.J.' .— ;^r':.-"    ■ vrtjre   u^ed t.' i.vali^n^'j   '.:..■   -;■'•  ..,..-.   Ic.su., 

:\!£;j,ir;       Rins   juu  to   rotor   rotE-,     •   ■,,!;.     -, •-   r.^J- i ,)U   pr o''.".;.ec   -     ..co-. 1. ;. 

02,1 Sc:d m'-iiacr.t'.iKi  jr^-jsure   l.>5.s   (UJ   '.äLOL:   ,I-'    ru;- ruj.ct;   7;  ,vcr-:   al:,c 

--R-:er   L'.to  oo: t idera"j:  ^^     A-tor   the   .r^r^-e   a/a,la;ie   ;..  '..:■     L_     "     «r 

for  con-ustiori  vvaa  dfti mi'.rcd.  ■•ne   tip burner  Tcrl'vv CJ oe  v.ai   c . .'-.1 i'J . T   In 

the  manner diicutsed    el^-.v. 

,,2<,c     Deüi  ;    '..;.ditj;r  -A deta  1   0 .v. jen 

WEs   T..'.e   rails   lor oo-'rm; in,-      ;:e   r.ozzie   vrr.i-   er'jfj   L. '.        -i'-A-i.      ...e 

derirti c;oi,di'' i   ..   ;:.osoi   •,■> 3  s       rr   0^ ;:   ~     :i,/..    r  : • c^ d   [Vt/fv,   oi   L',. J0 
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a. i ".■_■   irj^nt 
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»:■   .; rlo - eloc 

^ic'^ed 

Pa- = RT 

P Wa^ 

1*3 

v£3 = Vn^T 

i'.Rl 

JL3     - 

f?« 

V 

p  = p    / g, \ .^ 

CONFIDENTIAL 



I 
MAC rilC (REV. f,-r..4!<) 

20 Dao^r 19^0    MCDONNELL 
«tVISED. 

3^^4e4^ Lcybi 'otdiuTK 

»f.'lSEO- 

ST. LOUIS 3, MISSOURI 

CONFIDENTIAL 

\ 

PAGt.        _  1&   _ 

REPORT. iSfii 

MOPEI—   ■76 

SU.ü*.i'-utinr, equaxiar.s  6 and  7   ixito equation  o  tht   following  ^^.j-ressici;  is 

ob'taincd i'or   ^hü   ■-..ale  area. 

ßvRrr^, = ASä^RTa 
'Ta.a (■ÄT) 

A W^R  Ia3  

Ir.  vie.-,   of 

.- r<  .irre 

■.-•■■    c      i   :.   ;:.ir..,r;.-   eiij. ■aer.--. ■   j '    :.     ;■       "". _;   t:.a 

:     :      :   -1 ,jv-j"' ivo.r;ki;iC  '.v.ii  L'.   ol4.air.t ü   ii.     ;.■_■  s 

LUS'.ICI:  c: a:;; i-r <j     it._"    uB" p. a     i- ' Lar       .:■:    •    re:    r'.e^   i'    ryf   ,    . L; 

i .. ioat-e;      urrier   to   rn.rs-, .;-   t,     ;   t.ilj   i facr  a:.d   i -   hef,     1;.   r--:   ;       -''.•-■ 

:..-ziv   uxit   ' r' a  ivRL   .. u ,.,r;.i: .c   .    I      : t1   :..axlj.'.un    J. r .   *    •■     o ^   :   !    ;■     a 

- r.tal  ".•••■   '. rv   '.r-   :•;   • ,0;' • ?..     1- t- .-'.si        •• ii r     layer air  c     linr 

n   e?   wall. 1 i      -   ■.'   : 1     >..^ x v^ ,■ ■• ■'     ■  :    '■■' . la... J ;•      •;•].' 

j.a t,- ■ v;t!'--. .ai   ' ;■ rat../---   p 

TrrT(i+ ^iM 10 

iiwcr   M = I.C 

T,3 = 400O fa) 

CONFIDENTIAL 



I \ 

MAC 23K- (REV. t-t-t«) 

DATF   20 December IgSO 

REVISED—      

REVISED  

MCDONNELL 
'^^Ma*^ Lcy>otä&m 
ST. UHIB 3, MISSOURI 

CONFIDENTIAL 

From equation 9, the noszle «ret now beocaesi 

11 

%- 
-   c^_ AT 

Afisume » burning efficiency of 90^ and a lower heating value of gasoline 

« 18,000 BT0/#= 

/a.      ;<i,2oo 12 

Since the value« of   K    and C    are dependant upon temperature and 

fuel-*ir ratio it is now necessary to make suooeesive approximation» for 

fuel-air ratio and cycle through equations 11 end 12 until both «tuatlona 

are  satisfied. 

i*rj,? is determined from the duet analysis as described in section 5.2,2 

and a trial and error solution is readily made sinoe there is only one 

fuel-air ratio that will give a total temperature of 4000^1. 

Gb this basis a total noztle area of 0*986 square feet was determined. 

This total not sie area is divided by the number of tip burners te obtain 

the area per burner,    for the ate burners the effeotire noszle exit ana 

per burner is (2.6 in.2 or £»S6 in. in diameter. 
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5,2o4     ^rfonMmoe   C*loulatlons  - For  other oorreoted oon^regsor 

■pavds and preamre ratio« the oombuBtion temperature nay be determined 

slnoe  the area has been determined.     Trensposlng equation 8« 

T«.    A..^^ ^±h %-* 

\*n ^%* 

T AS 
A„ftw ^JM '/. U-l 

_      W^R 
is 

Veiag aquation 12 and 18 and determining I^.» froin the rotor duct analysis 

Tgj «ay be determined for any compressor oondition.    iklthoujh equation IS 

applies only when Pf-, is above tha oritioal pressure  ratio, this  con- 

dition oorers most of the  system operating range, 

Puel flcar is determined byi 

Co  *T 

Total temperature at the nossla axit for sonic velocity is 

14 

TT-^T«^) 15 
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The Jet velocity is  obtained from aquation 6.    Jet thrust  ie obtained as 

follows ! 

Fj = \^ (V23-VTV(Pa3-Pe)A 23 
IS 

Yi • nozzle  effioiünoy  (assuned  .95) 

A sample calculation  is  presented in table  7.    The first  section of the 

calculation  is  the rotor system duct analysis to dotermine   the pressure 

available  for burnizi^.     The   latter r*1"*  0^ ^^ calculation presents the 

tip burner perfonaance for  the  available  pressure.     It wae assumed  that 

the division of air flew through the  twc  flow passages  in the  rotor  blade 

(station 17 through 23) was equal, even though th»  cross-sectional arsas 

are  slightly different     (22ol and   24.3  square   inohes  per blade)»    The 

actual division of the air  flow will be governed by the back pressure  of 

each tip burner due  to burning.    The  total  temperature,  fuel flcw# and 

jet thrust were calculated Xor each of  the   two tip burners and the average 

total temperature was used for  the  total  temperature   of the £;as. 

Curves  of oorreoted performanct;   ov-r a  range  of thrust values are 

presorted   in figures   2f> and  27.     Corrected values are   presented  in the 

f-enaral  curves  since  they are   incependent  of the  compressor   irlet  conditions. 

The   oorrectio/; factor.-,  used arv   the   standard  factors  used   in correction 

of Jet engine  performnce.    Iteferenoo  10 presents the  derivation of  these 

faotora.     These  factors.arer 

J 
CONFIDENTIAL. 



\ 
M-U'  SJ10   . IIEV 

OATf    20 n-^^v«, iB. 0    ]^C 

«VISED  

REVISED  

1 

ST. LOUIS 3, MISSOURI 

CONFIDENTIAL 

PACE.   . 

«EPOtT 

MOOEL^ 

1905 
79 

^   -      PT /Ko7 where  PT     is expressed  ir.  PSU 

@   ~     Tj /^18.4 where T^    is »äxpreasad in decrees Rankine 

Several numerioal examples were   aheoked for various altituce    within the 

j^rformanoe  range   of Model  78.    Agreement ol' corrected peri'ormance with 

that determined  by  using  the  actual temperature and pressure was ooteined. 

Actual tip burner thrust and  overall  fljel  consumption are  presanted  in 

figures  23 through 31  :or  the  anticipated operating range  of  the   tip burnerso 
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ItAC 231C iREV. «-«-4«) 

DME   2C Deoenber 1850 

KSVISED  

REVISED  

MCDONNELL 
'^rm&utft LcyöotäZun 
ST. LOUIS 3, MISSOURI 

CONFIDENTIAL 

PAGE  . 

REPOR' _ _   1^05 

MODEL  Z§. 

TABU.   5 

13"   19Xr 

i-^ario,   je-.. Le'.ei 

guant i cy 

10 

11 

Total   tor., erature ,     . 

Static   ".ressur«.   IDS./sq.ft.   üb: 

Density,   slug/cu.ft. 

Mas:  flo'w  o:'  air,   slu".'sec. 

Volume : lov.  of air,  cu.ft./sec. 

■^-•osg-aecttoiia.l  areii,   5-;..ft. 

Veloci":-;,   ft.   sec. 

• ••r     ihs    '--   ft 

'. ilocit;    uf  3 JU ,   f*..   je:. 

sic:.   ::u.aber 

, i^naara »   •   j 

Symoo i 0 3, , ^ 

j   TT ■J x o .4 V.1 
• ■- 

.1. .4 Lli.4 

!   p .cli' 1. '- i   " ^792 
i 

s -(-\o    ^ 

ii:;. 11] 

.31' 

.aub 

i 

1   •■ 

14 

If 

17 

15 

t. ^      ü 1 Ti i. OV 

tnun'e   i: 

res: .rs-i -^ ■ 

-i. Al 

Z\TT 

K.;a/:-aA 

.1   .4 

17. 

JT IV u J -*-i 
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MAC «IC (REV. 6-«-«l) 

D*TF    20 D*"**ar 19^0   MCDONNELL 
REVISED  

REVISED  

: /uAMafe Lcybi 'OtättOTl 
ST. LOUIS 3, MISSOURI 

CONFIDENTIAL 

PAGE 68 

REPORT 1905 

M0OB ._ 78 

Station 
Qty. 

«a 

PT 

A 

HWa/PrA 

V 

T 

y 

^A -i 

TT/T 

unit 

#/««c 

OR 

PSIA 

in2 

ft/sec 

PT/P 

p PSIA 

40 PSI 

P ft 

Vta/gp 

RH 

f 

1/D 

Aii/^ 

AH 

I, Tx 

^H 

TASIE  7  - AMALYSIS OF  RRESSüHE  JgT SYSTEM 
N^T        I     14.000 

518c< 

14 o7 

3 6 7 8 

i 28o4ö       '28o45 128,46 

740 j 740 740 

35.28       '35.18 34=96 

100 100 

«431 „434 

528 l3Sl 

28.45 

740 

34.77 

100 

.436 

333 

187 

.230 

170 

737^2 ; 731.13     730.97       730.86 

1.3942 ;1.3944     1.3944       1.3944 

3.5356 3.3355   13.5355    .3.5355 

1.00323 '1.01213  1.01235     1.01251 

1.01147 1,04360,1.04440    1.04487 

34.88 35.71      i3S,47 3^.28 

0o40 .1.47 1.49 1.49 

2o95» :2.95        ;2.95 ^.95 

.300 !oSOO        ,.500 „300 

2.4axl06
| £.45xl05£,4o-vl06! 2.4oxl06 

;.0O31       ' 

10,15 

i ! 

.25 .li ,120 .12 

.10 .22 .19 .12 

28.45 560»C 

740 740 

34,59 34,37 

100 200 

.43 8 .441 

334 337 

"30.81 750.75 

1.3944 1.3945 

3.5355 3.5549 

1.01258 1,01256 

1.04 512 1.04540 

32,10 32.88 

1.4& 1.49 

2.95 4,767 

,. JO .371 

2.4.xlC6 5.1xl06 i 

a; 
.22 

.05 

,07 

)NF1DENTIAL 



MAC MIC (REV. (•«•W.I 

nAT^   20 Daoeaber  1950 

REVISED  

REViSED  

MCDONNELL 
'^SüMufi Lo^oiäüen 

Station 
Qty. 

W* 

TT 

P? 

A 

RHk/PrA 

V 

T 

TT/T 

PT/P 

P 

qc 

f 
Ha/gp 

RN 

f 

AE/q 

AH 

1 

j ^ 
pTypTx 

AH 

Unit 

f/sao 

"R 

PS1A. 

1^2 

ft/seo 

"R 

PSIi 

PSI 

ft 

ST. LOUIS 3, MISSOURI 

CONFIDENTIAL 

MOF 6S 

REPOirr 1906 

MOOEi  78 

TABU,  7 Continued 

9 

56o90 

740 

34 »SO 

200 

.442 

938 

730,, 5 8 

1.3945 

3.5349 

10 

56.90 

740 

34.15 

209 

.425 

323 

11 

56 „90 

740 

33.87 

410 

„218 

152 

731*40 j 737,84 

1.3944 : 1.3941 

3,5355 i 5.5374 

12_ 

86,90 

740 

53.83 

251 

„357 

268 

784,08 

1.5943 

S.5361 

-i8_ 

18,97 

740 

35.80 

78.4 

.582 

288 

735.17 

1.5944 

3.5355 

14 

18.97 

i   740 

|    38.53 
1 
j   44.2 
t 
i 

I    .682 

I   551 
I 

715.96 

1 
|   1.5950 

;   3.S316 

^5_ 

18.97 

| 740 
t 

i 33.25 

1 44,2 

! .688 

j 557 
I 
I 714,41 
i 

| 1,3950 

:3.5S16 

1.01289    1.01176 1.00293      1.00806;  1,00952    1,03358    1.03582 

1,04632     1,04215, 1„0104( 

32.7b 

1,^2 

4,767 

,371 

3„lxl06 

32,77 

1,58 

33 oo2 

0.35 

1,02876 

32,88 

0,95 

14,45 

,122 

l.lxlO6 

.0035 

1.90 

1.053341   1.1236    ! 1.1525 

32.71 

1  1.09 

,10 

»15 

.20 

.28 
I 

,10 

,04 

,027 

.05 

CONFIDENTIAL 



MAC 28ir (REV   «-«-«ll 

DATE— 

«EV!SED_ 

REVISED- 

D-ceaber   1910 

I 

MCDONNELL /   . Z7 
otäturn. 

ST. LOUIS 3, MISSOUKI 

CONFIDENTIAL 

PAGE-- 

REPORK 

MODEL. 

50 

76 

1 

TABU!  7  Continued 

Station 
Wty. 

Wn 

TT 

FT 

A 

Blfa/FjA 

V 

T 

2r 

V^-l 

p 

r 

*/qp 

BH 

f 

iA 

AH 

AH 

units 

#/eeo 

C>R 

rsiA 

in2 

ft/«« o 

OR 

IG 

1BO97 

740 

35.25 

44 o 2 

.386 

557 

714.41 

1,5950 

So0316 

1„03582 

1.132? 

29.37 

3.86 

17i 18a 19a 

9.48 9=46 ■■   9,49 

740 ;740 740 

35,25      '36,01 33.85 

24.3 24.3 24.3 

„325 .577 ,564 

498 453 441 

719,55     725,08 723,9'. 

1,3948     1,3947 

3,5529     S.o336 

1,C«B42  1.02340 

1,10*0    1,0850 

PSU 29.37 30.12       33,19 

PSI 3.88 3.13 2.82 2074 

ft 17,08 

,     .172 

1.45xl06 

.0035 

l    44.0 

,001 i       ,58 .15       j        »15 

0 !      1.S2 „42 .41 
I ; 

220 I     S18       !   680 
I I 

i 

:    618 |     680 TOO 

I    353,524;      80,476     27,60C 

'    1=1378 1.0S5C    1,01089 
I 

.56 0 4.58 1.26 „40 

20a 

9.48 

740 

3G.84 

4 8.4 

,284 

21? 

736.30 

21a 22a 

S.48 

\J\J »o^ 55,22 

1,3947       1,5943 

3,5336       3.o351 

1,02214     1,00503 

1.08035     1,01790 

54,11 35,19 

,65 

2,0 

1.30 ,32 

CCNFiDENTIAL 
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MAC 2JIC (RKV   «-«-<•) 

DATE 20 Deoember  19^.0 

REVISED  

REVISED  

MCDONNELL^ 

Station 

ktyc 

PT 

A 

V 

T 

y 

- /? -i 

TT/T 

FT/P 

r 

F 

*T. ""I. 

pT ypT 

Unite 

#Aeo 

OR 

PSIA 

ln2 

ft/sec 

PSIA 

PSI 

ft 

3^****2<?p Lei/botätum 
PAGE- SI 

ST. LOUIS 3, MISSOURI 

CONFIDENTIAL 

REP0RT_1S05 

78 MODEL 

TABI£  7 Cortinued 

23a 

1885 

35.22 

22,51 

1932 

1594 

17b 18b 
i 

19b 

9,48 3o48 9.46 

740 740 740 

33 ,25 ö'O »O? 36.62 

22.1 22.1 22.1 

„688 cG37 ,624 

557 507 .497 

714.41 716,80 719„63 

1,3950 1.3949 1,3948 

3 £.5515 3.o325 3,5329 

lo03582 1.02949 1.02831 

101823 1,1080 1,1034 

29,37 32,S9 S3.19 

3.86 3o50 3.43 

1,39 

-2.11 

1.65x106 

.0032 

59854 

c.5C ,16 .15 

lo94 o53 .51 

1.1378       loOSSO       1 „01089 

|4,ü8 1,26 ,40 

1 

CONFiDENTiAl 



MAC ll'.C CREV   8-5-«l) 

I 

DATE_20 I^e^r 1950    MCDONNELL ^ 
REVISED. 

REVISED. 

i v. -V. 
!       * -j      i 

!   PT  /PT 

/_- H 

'Otä&on 
ST. LOUIS 3, MISSOURI 

CONFIDENTIAL 

TABI£ 7  Cor tinued 

Stftti on 20b 21b 22b 23b 
i     

«ty. Unit i 1 : 

«a ff/eec 9.46 9=48 i 
! 

TT OR 740 1865 

FT PSIA 36051 35o21 Ö4c91 34.91 

A in2 48.4 22.51 

RW^/r^ .280 

V ft/sec 21S 1922 

T 0P 75G.2C 1576 

X 1,3943 

Vy-i Z i>; 561 

TjA 1=00508 

PT/F 1,01808 

P PSIA 35 „86 

qo PS I o65 ■ 

P ft 
; 1 

W./qF i 

BS 
i 

1/D : 

AB/q 2 .0 
1 

: 

| 

AH 
i 

j    1 ,30 | .so; 

VT. 

VT.. 

PAfiE  62 

REPOKT_ 

MOOEI  

1905 

78 

CONFIDENTIAL 
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MAC «».' (HEV   5-«-M) 

HATF     20 Iwoaaber lää 0 

REVISED  

REVISED  
ST. UW.  3, WSSOUR! 

CONF•OE^mAL 

i over«:: SF: 

TABLE 7  Contlnuwd 

Due 

Qty. 

t 

Unit 

a b ,   Total 
Model 7E    ' 

i 

A ft 2 .1565 .1JCS 469 

FT22 
PSIA 35,22 54, a i 

y 1.5649 1.5654 

r/y -i S.74 >5 3."-»3 

(2/-r ^ 1 
1-/ 

1 
J .534L' .5,' .5 

r23 ?su 16.83 18 66 

Wr W/aec 9.6.1 9c 1 

^23 ^ 1594 12   6 

h ^ 1885 1865 1875 

Cp.v c.2o75 .2^71 

AT 0T n 356 R4C 

% i/seo =12931 Bl 
:-:657 ,«76704 

«F #/hr 45t=L 4:-. 09 2761 

F/A „01364 oC1533 

¥ ft/sec 1932 1£ «2 

^^V # 350 T*Z 

(Ap)A # 93 m 

Fj S 443 26S4 

-req 4290 

^out pu t/enginft 2285 

MBE- 65 

«EWRT 1905 

MOOEI  78 

1480 

»60 

;.72i 

2.17 

CO iFlDENTIAi. 


